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Abstract
In this study, the effect of different temperature and humidity content of rooting medium on rooting percentage of black
mulberry hard wood cutting was investigated. For this purpose, different temperature and humidity contents were
applied. In the result of the study, the effect of interaction of temperature x humidity and temperature on rooting ratio
was not significant. On the other hand, humidity content caused significant changes on rooting percentage. The highest
rooting ratio (63,11%) was observed in cutting planted in medium with 40% humidity. The lowest rooting percentages
were obtained from two other media contained higher humidity compared to medium with 40% humidity. Both
temperature and humidity treatment caused significant changes in root length. Among humidity treatment, 80%
humidity produced the longest roots. The longest roots were obtained from 22°C of basal heating treatment. In term of
the number of root per cutting, significant difference was not found among humidity treatments while temperature
treatment caused significant changes. The highest root number per cutting was observed in cutting planted at 22°C.
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INTRODUCTION

interest in the nutritional value of mulberry are
increasing day by day and subsequently this
interest leads to an increase in demand for
mulberry seedlings and resulting higher costs.
Also, the demands are not fully met due to
some practical difficulties experienced in the
black mulberry seedlings. Therefore, in the
study, the effect of different temperature and
humidity content of rooting medium on rooting
percentage of black mulberry hard wood
cutting was investigated. For this purpose, three
temperature and humidity contents were
applied. This study was performed under
greenhouse conditions.

Mulberries (Morus spp.) belonging to the
Moraceae family are widely distributed in
many parts of the world, mainly in the
northwest of South America and some parts of
Africa (Datta, 2002) and their fruits are used
for fresh consumption and syrup production
(Davis, 1972). Their cultivation in Anatolia has
been known since ancient times (Özbek, 1977).
Hence, Turkey has a significant genetic
potential for mulberries but the number and
production of mulberry fruit decreased in the
last decades due to the shift away from
farming, increase of cutting and lack of
sufficient maintenance. The anthocyanin found
in berries and red fruits have been recently
reported to possess preventive and curative
properties against mouth, larynx, oesophagus,
stomach and colon cancer (Prior, 2003; Zarfa et
al., 2007). An excess accumulation of cyanidin3-glucoside and cyanidin-3-rutinozit are of
anthocyanin found in mulberries (Chen et al.,
2005) and the contents are higher than other red
fruits and some berries (Özgen et al., 2009).
Expanding in application area and growing

MATERIALS AND METHODS
Hardwood cuttings taken from an old branch of
the rest period were prepared as 15 cm and then
firstly soaked 0.3% fungicide for precaution
against fungal infection. Then cuttings were
submerged in indole butyric acid (IBA, 5000
ppm prepared in ethanol) for 5 seconds about 1
cm below the basal part of the cuttings. After
holding the cuttings for 1-2 minutes in order to
evaporate the alcohol, cuttings were planted in
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diameter but no difference between 18 °C and
22 °C. In agreement with root length, the
widest diameter was determined under 80 %
moisture content (Table 4).

The highest root formation rate (69.06 %) was
obtained under 40 % field capacity and 18°C,
the lowest rate was determined under 80 %
field capacity and 18°C. With respect to the
root formation, no statistical significant
difference was found among temperature and
moisture content interaction but comparison of
moisture content without evaluation of
temperature, the highest value (63.11 %) was
ascertained under 40 % moisture content but no
statistical differences were found for 60 %
(43.47 %) and 80 % (49.57 %) moisture
contents (Table 2).

Table 4: Root diameter (mm) under different growth
conditions
Temp. (°C)

Humidity
(%)
60

80

Mean

18

1.76

2.12

2.11

2.00 A

22

1.85

2.13

2.26

2.08 A

26

1.30

0.95

1.60

1.29 B

Mean

1.65 B

1.73B

1.99 A

Mean in the same column by the same letter are not significantly
different to the test of Duncan (p≤0. 05).

Table 2. Root formation under different growth
conditions
Temp. (°C)

40

Table 5: Root number per cutting
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47.99
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59.87
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63.11 A
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7.27

4.33
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Mean

5.41

5.74
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Temp. (°C)
40

Mean in the same column by the same letter are not significantly
different to the test of Duncan (p≤0. 05).

Average results related with temperature were
significant for root number per cutting for each
applications but soil moisture content did not
elicit any significant changes.
In cutting propagation, no direct relationship
with the rooting and callus formation, which
occurs as a response to injury but increase the
survival time of cuttings by preventing the
decay in rooting medium has been reported
(Kaşka and Yılmaz, 1990; Koyuncu et al.,
2003a). However, in the present study, there
was a parallel variation between callus
formation and rooting percentage. These results
are agreement with the report by Yıldız and
Koyuncu (2000) but disagree with the studies
(Sezgin 2009, Koyuncu et al., 2003a). In
addition to delaying the decay of cuttings
through formation of a protective layer, callus
tissue was reported to help the water intake in
some cases (Hartman and Kester, 1974).
Herein, the highest callus formation percentage
was found less than 22°C but no difference was
determined between 18°C and 22°C. An
increase up to 26°C slowed down callus
formation. In general, keeping temperature in
rooting media around 24°C promote cell

Table 3: Root length (cm) under different growth
conditions
40

Humidity
(%)
60

18

29.47

30.07

26.71

Mean

28.75 B

22

33.90

37.72

58.02

43.21 A
33.30 B

80

26

28.23

28.47

43.21

Mean

30.53 B

32.08 B

42.64 A

Mean
80

Mean in the same column by the same letter are not significantly
different to the test of Duncan (p≤0. 05).

Concerning with root length, no significant
difference was found among temperature and
moisture content interaction but the effects of
temperature and moisture content were
significant (p≤0.05).
Compared the means of temperature
applications but not considering the moisture
content, the highest root length (43.21 cm) was
under 22°C but the average results were not
statistically different at 18°C and 26°C.
Also, the highest root length value (42.64 cm)
was obtained from 80 % but moisture content
(40 % and 60 %) did not elicit statistically
significant differences on root length (Table 3).

Temp.(°C)

Humidity
(%)
60

Mean in the same column by the same letter are not
significantly different to the test of Duncan (p≤0. 05).

Regardless moisture content, average results
for temperature were significant for root
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division and callus formation (Ağaoğlu et al.,
1995) but it is worthy to note that those
temperature values might vary according to the
different plant species.
Moisture content in rooting media effected
callus formation and 40 % of field capacity was
the most favourable for callus formation. Up to
our best knowledge, there is no study on the
relation between moisture content and callus
formation but in general, moisture content at a
level is required in order to prevent ventilation
(Hartman and Kester, 1974). Basal heating of
rooting media can enhance root formation
percentage (Alexandrow 1988); Yıldız and
Koyuncu (2000) recorded an increase from 60
% to 89 %.
Even the highest average of root length was
obtained from the rooting media with highest
moisture content; there was decay in many
cutting samples. This condition is probably
caused by obstruction of the ventilation due to
the high moisture content. Indeed, a good
aeration of the rooting medium, in addition to
good moisture retention, is stated to be the best
(Hartmann and Kester, 1974).
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CONCLUSIONS
In the study, the best root width was obtained
under 18°C and 22°C but it decreased by 26°C.
An increase in temperature of the rooting media
decreased the width of root. Those coincided
with the studies by Yıldız et al. (2009) and
Sezgin (2009). In this study, moisture content
in rooting media did not cause any change in
number of root formation. The present results
concerned with root formation are in good
agreement with the previous studies (Koyuncu
et al., 2003b, Yıldız et al., 2009; Sezgin, 2009,
Erdoğan and Aygün, 2006).
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